Abstract: A new tri-linked azacrown macrocycle (L2) was synthesized from mono macrocycle analogue (L1) by Williamson etherification and characterized by FT-IR, H-1 NMR, C-13 NMR, DEPT C-13 NMR, MS, and elemental analysis. The reaction of copper(II) and zinc(II) salts yielded corresponding complexes and formulated as CuL1Cl(2) (1), CuL1(NO3)(2).3H(2)O (2), Cu(2)L2(NO3)(4.)4H(2)O (3), ZnL1(OAc)(2) (4) and Zn(3)L2(OAc)(6).3H(2)O (5). Mono and trinuclear zinc(II) complexes 4 and 5, respectively, have been tested as catalysts for hydrolysis of 2-hydroxylpropyl-4-nitrophenyl phosphate (HNPP). At pH 8.5 the mononuclear complex 4 was found to be inactive. In contrast, trinuclear complex 5 was hydrolyzing phosphodiester and the reaction was up to 35-fold faster than the unpromoted reaction. Mono and dinuclear copper(II) complexes 2 and 3 cleave plasmid pG2 DNA by using an oxidative mechanism under aerobic conditions. Dinuclear copper(II) complex 3 showed a much higher cleavage efficiency than its mononuclear analogue 2 at the same Cu2+ concentration. The X-ray structure of 1 is reported. In this complex, the Cu(II) is bound by three amine nitrogens from the macrocyclic ligand L1 and two chloride anions as distorted trigonal bipyramidal geometry. 
Introduction
Phosphodiester hydrolysis. HNPP was freshly prepared according to published removed in vacuum and the residue was purified by chromatography on silica gel.
103
Elution was started with 1:10 EtOAc/n-hexane. The polarity of eluent was gradually 104 increased to 7:10 EtOAc/n-hexane. The product was obtained as a white solid; m.p.: 78-83 ˚C; yield: 3 g (71 % based on L1); R f = 0.5 (7:10 EtOAc/n-hexane 
Results and discussion
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The synthesis route for obtaining the target compounds is depicted in Scheme 1. The 
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Synthesis of target compound L2 started by alkylation of BL1 as shown in Scheme 1.
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BL1 was deprotonated with NaH as a base in dry THF and the resulting deprotonated (Fig. S3 ). In addition, 13 C DEPT NMR for L2 clearly showed all aliphatic and aromatic -CH 2 -, and -CH-groups (Fig. S4) 2 and 3, respectively, are assignable to ionic nitrate groups.
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Crystal structure of 1
251
The molecular structure of the mononuclear complex CuL1Cl 2 is given in Fig. 1 Table 2 284 Selected distances /Å and bond angles /° for complex 1 smear of small pieces of DNA were found (Fig 4a) . For complex 3 the supercoiled DNA 314 was completely degraded into linear form (Fig 4b, lane 2) . At a higher concentration of 3 315 complex (≥ 0.5 mM), the linear DNA degraded completely into small pieces and smear found (Fig 4b, lane 6, 7) . These results indicated that dinuclear copper(II) complex 3 317 had dramatically higher activity than the mononuclear copper(II) complex 2 for the 318 degradation of DNA plasmid. (Fig. 5) when mononuclear zinc complex was added. 
